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ABSTRACT: 

ZnS is a rarely investigated compound as well as a commercially important 

semiconductor. It is less toxic, efficient, cost effective material and hence this compound has 

been chosen for investigation. ZnS nanoparticles are prepared by co precipitation technique 

using PEG 8000 as capping and stabilizing agent, which modify surface of nanoparticles and 

prevents the growth of the particles to larger size. There are several methods available to 

synthesis ZnS nanoparticles. Out of many methods that are available to synthesis nano ZnS, 

simple chemical precipitation method was chosen as it is one of the simplest method that can 

be easily carried out in an laboratory with simple equipment. It is cost effective and scaling 

up is possible.  The characteristic of the synthesised nanoparticles were investigated and 

studied using the basic  analysis test called as X-ray Diffraction Analysis . The detailed 

studies and explanation has been discussed below. 

METHODS AND PREPARATION: 

SYNTHESIS PROCEDURE: 

The synthesis work was done at Materials Science and Instrumentation Lab, 

Department Of Physics[1-9], Madras Christian College. All the glasswares were cleaned 

using distilled water and was dried in an hot air oven for 15min at 90
o
C before the sample 

preparation. ZnS nanoparticles were synthesized using PEG 8000 as capping agent by simple 

co-precipitation technique. The principle involved in this technique is the precipitation of 

metal ions with sulphide ions in the solution. 1 M aqueous solution of zinc acetate and 1 M 

aqueous solution of sodium sulphide were mixed in the presence of the capping agent PEG 

8000. First, solutions of 1 M zinc acetate[10-16], 1 M of sodium sulphide and 1% by weight 

of capping agents were prepared in double distilled water. 50ml of zinc acetate and 50ml of 

1% of PEG were mixed together and stirred for 30 minutes on a magnetic stirrer to get a 

homogenous solution[17-23]. This was followed by drop wise addition of 50 ml of 1 M 

sodium sulphide under vigorous stirring for 1 hour. The reaction mixture was left undisturbed 
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for 20 hours. After this[24-29], the supernatant liquid was removed and the precipitate was 

collected. The product was rinsed twice with distilled water and once with acetone. The 

product was dried in hot air oven at 90
o
 C for 3 hours and then at 110

o
C for 5 hours[30-45]. 

After drying, the product was made into a fine powder by milling it in the mortar and pestle 

for 10 minutes[46-50].  

 

 

Fig 3.4 Zns Nano powder obtained 

RESULTS AND DISCUSSION: 

X-RAY DIFFRACTION ANALYSIS: 

The XRD was taken at Nuclear Physics Department, Univesity of Madras using 

Guiner Powder Diffractometer ( SAIFERT BYZ 202 MODEL), the intensity versus 2ѳ graph 

was recorded using CuKα (1.54A
o
) as the source. The intensity for 2ѳ values in the range 20 

to 80 are obtained. The XRD result of the synthesised ZnS nano particles by the above 

explained route is shown below in the fig 3.5. The ZnS pattern has been compared with the 

standard JCPDS 05-0566 pattern and observed  that the peak position of the ZnS agrees well 

with the standard JCPDS pattern and no characteristic peaks of impurities were found. The 

phase structure of ZnS was found to be cubic. It confirmed that the peaks are due to  

diffraction from planes (111), (220) and (311). The average crystallite size (d) can be 

calculated using the scherrer’s formula, 

d = 0.9 λ / βCos θ                                                     
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β is the broadening of diffraction line measured at full width of half maximum intensity (rad) 

λ= 1.5406 A
o
 is the wavelength of CuK α radiation[48]. The average crystallite size 

calculated for the ZnS sample was found to be in the range 4nm to 26nm. 

 

SEM ANALYSIS: 

The SEM analysis of the ZnS nanoparticles was investigated at SAIF Department, IIT 

Madras using HITACHI model. The shape and morphology of the synthesised ZnS 

nanoparticles were studied from SEM analysis. Fig 3.6 & 3.7 displays the surface 

morphology of the sample. The size of the nanoparticles was found to be around 33 nm to 

38nm, shown in fig. The particles are seen agglomerated flaky nature is seen in the 

morphology.Agglomeration may be due to the thermal treatment given to the sample.  

 

 

                       Fig 3.6 (A)                                                      Fig 3.6 (B) 
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 Fig 3.6 (A & B): SEM image with scale bar length of 5µm 

 

    Fig 3.7 :SEM image with sale bar length of 500nm 

CONCLUTION: 

ZnS is a rarely investigated compound as well as a commercially important 

semiconductor. It is less toxic, efficient, cost effective material and hence this compound has 

been chosen for this project work.It is cost effective, economic and technically viable 

method. The parent material used for the synthesis of ZnS nano powder were Zinc Acetate 

and Sodium Sulphide. The product obtained were characterised by XRD and SEM. 

XRD confirms the product formed is ZnS. No additional peak of impurities were 

found. This confirms the high purity of the sample. The phase structure was found to be 

cubic. The size of nano particles using scherrer’s formula was found to be in the range 4nm to 

26nm. The morphology of the sample indicated flaky nature and were seen agglomerated. 

The particle size calculated from the SEM image were in the range 33nm to 38nm. 
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